Section ofOrthopa?dics 947 (Trilene) analgesia, giving five litres of oxygen and intermittent Trilene. This permits undressing, transfusion and examination of the patient by the surgeon. When the pain is very severe and formal anmsthesia cannot be started we go on from Trilene to 50/50 gas/oxygen. We do not give morphine at this stage and we have asked the doctors in our area not to give morphine at the scene of the accident (Plewes 1966.)
Sykes MK (1963) An, , . roy. Coll. Surg. Engl.33, 185 Mr John W Jackson (Harefield Hospital, Harefield, Middlesex) The Chest Surgeon's Place in the Management of Multiple Injuries A patient who has received a severe injury to the chest is likely to get into trouble from interference with his respiration because of damage to his chest wall, pleura, lung or major airways. This may be further complicated by the development of pneumothorax or hkmothorax. The latter will not only interfere with respiration but bring with it the added hazard of blood loss. So it is essential that these problems should be dealt with on the spot by the anesthetist and the accident surgeon. The anaesthetist must insert a cuffed endotracheal tube and clear the airways by sucking down it until all secretions and inhaled blood and vomit, &c., have been removed. Once proper ventilation is established there will be an immediate improvement in the clinical state, although in some cases where there is damage to the lung or airways, an increasing pneumothorax or surgical emphysema may develop. This will call for the immediate insertion of an intercostal tube for underwater seal drainage. Unless the diagnosis is extremely obvious with mediastinal displacement, absent breath sounds and obvious tension, this procedure is best done after reference to a chest X-ray. An anteroposterior film taken in the erect position is easiest to interpret as it will show air and fluid and indicate where the lung is free and where it is safe to insert the tube. Supine films will not show air or blood until it is too late and if the patient is too ill to be sat up then decubitus lateral films, first on one side and then on the other, must be taken.
The intercostal catheter should be a good size, 17E or 28F (0375 in or 9.5 mm), and this size is a comfortable fit for the largest Tudor Edwards empyema trocar and cannula. Before inserting the trocar and cannula it is important to check the site from an X-ray and to do a test aspiration with a needle and syringe. Not more than three inches of tube need be inside the pleura and the other end should be fixed securely with wide bore connexions and tubing to the standard underwater seal drainage bottle. This should be graduated in mls and contain a known quantity of water (1 litre). Pneumothorax can be relieved by inserting the tube anteriorly in the second intercostal space, a hand's breadth from the midline, and hamothorax by inserting it in the eighth space in the posterior axillary line.
The chest surgeon should be called to see any case with serious chest injuries but more especially where the condition is not relieved by intubation and intercostal drainage and particularly if these reveal a high volume airleak or continuous blood loss, or where the X-ray shows evidence of severe damage to chest wall, diaphragm or lung.
A word with the police and ambulance men will help to decide if, in addition to the direct effects of external trauma, there are likely to be serious internal deceleration injuries affecting the heart and great vessels. In head-on accidents, besides having injuries to the head and neck and lower limbs, the driver is in line for an anteroposterior compression injury of the chest where the steering column drives the sternum to the spine and in its course may injure the heart, pericardium, trachea and bronchi, oesophagus and great vessels. The lungs and pleura may escape serious injury as any rib fractures will open away from the lung and there may be an anterior unstable segment with paradoxical respiration. In a side-on accident there are likely to be injuries to the shoulder-girdle as well as the chest wall, and the force of impact tends to drive the ribs into the pleura and lung, the rib fractures open inwards and the jagged ends of the fracture penetrate the pleura and lung. Frequently the ribs are fractured at more than one site and then there is a lateral unstable segment and lateral paradox. Hmmothorax and pneumothorax are almost invariably associated with such injuries; occasionally, as the ribs spring back, a fringe of lung may get nipped in the fracture site and this facilitates the development of gross surgical emphysema without necessarily any pneumothoraxthis is termed 'crack capture'.
A full clinical examination is not always possible and percussion and auscultation may be obscured by surgical emphysema and the effects of at mechanical respirator. Inspection and palpation give most information and can be carried out simultaneously. Check the following points: (1) Is the trachea central? (2) Is the chest symmetrical ? (3) Does the chest inflate symmetrically? (4) Is there paradox? Is it an anterior or lateral unstable segment?
Palpate the clavicles, sternum and ribs. Do not test for bony crepitus; if you detect crepitus note it carefully and distinguish it from surgical emphysema. Make a rough estimate of the extent of surgical emphysema and make a note of this. Listen carefully to the heart at the apex and at the base. If necessary switch off the mechanical respirator for a moment. A systolic murmur may indicate previous heart disease but if it is a new development it suggests injury to a valve or the interventricular septum and may explain a poor response to resuscitative measures. The findings may alter with variations in the blood pressure. Muffled heart sounds may be produced by a pericardial effusion and cardiac tamponade can soon develop. Cardiac tamponade has few signs, the most important step in its diagnosis is to have thought of it. It may explain a lack of response to resuscitation. In addition to muffled heart sounds look for a raised central venous pressure and an enlarging pericardial shadow on X-ray. The classical paradoxical pulse is abolished by artificial ventilation which at times may produce 'reversed paradox'. The diagnosis can be confirmed and the condition relieved by needle aspiration.
For the continued observation and future management of any seriously ill case, three simple procedures give valuable information:
(1) A cardioscope with its leads connected to the limbs gives a continuous record of the heart rate and cardiac action. Certainly the sight of a normal electrocardiograph tracing can be very reassuring but it enables one also to recognize serious myocardial damage, e.g. traumatic infarction, at an early stage. Ventricular tachycardia may call for urgent action and can be corrected by a single synchronized direct current shock applied by external electrodes. A similar shock may convert ventricular fibrillation to sinus rhythm but ventricular fibrillation is usually a late manifestation of myocardial anoxia and the causes of this must be corrected at the same time, if treatment is to be successful.
(2) A large Ryles' tube should be passed to the stomach and the stomach emptied. This will greatly reduce the risk of regurgitation. The aspirate may contain alcohol, which to some extent may explain coma, or blood which suggests a damaged viscus. An abnormal course for the tube, as seen on an X-ray, may indicate a damaged or displaced viscus and an injection of gastrografin may help to elucidate this. Leave the tube in place for the subsequent management of ileus.
(3) Unless injury to the urethra makes it impossible, pass a catheter to the bladder and leave it in. Empty the bladder, and then continue to record the rate of production of urine and its specific gravity. A steady flow of urine is the best indication of renal function and if the kidneys are working the management of acid-base balance is a much easier and less urgent problem. So far no mention has been made of three familiar words: tracheostomy, bronchoscopy and thoracotomy.
Tracheostomy, unless there are severe faciomaxillary injuries or damage to the larynx and trachea, probably has no place in the early resuscitation of the severely injured. Ventilation can safely be maintained on an endotracheal tube for twenty-four hours or more. Bronchoscopy is a job for the expert. It has no place in the emergency clearance of secretions but may be necessary for the removal of an inhaled foreign body such as a fragment of denture or a lump of chewing gum which cannot be brought up the endotracheal tube. It should be carried out by a surgeon who can recognize a torn trachea or bronchus and is prepared to proceed to open the chest and carry out the necessary repair. Thoracotomy is probably outside our terms of reference. If the injury is to the lung or bronchus, then the chest should be opened along the sixth rib. If there is injury to the spleen or diaphragm then a thoraco-abdominal exploration will be necessary and the eighth rib will give adequate access.
Finally, remember things can change very rapidly in chest injuries. Do not hesitate to re-X-ray the chest at intervals. Always repeat the X-ray after inserting chest drainage tubes and after thoracotomy and before returning the patient to the recovery ward from the theatre.
As Leon Abrams said in 1961 'A patient admitted with a severe chest injury is suffering from a lethal triad: bleeding, drowning and suffocation; each of these factors increases the effect of the others, so all must be treated promptly if the patient is to be given the best chance of survival' (Proc. R. Soc. Med. 54, 561).
